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4. A single mature female contains approximately 1,500 eggs, which are 
just visible to the unaided eye. 

5. The eggs are fertilized in the body of the female and covered with 
smooth, tough shells. Segmentation begins when the eggs pass from the 
body of the living nematode. 

6. Fertilized eggs capable of development may be secured from nematodes 
kept in normal saline fourteen days after their removal from the chicken. 

7. Eggs develop at laboratory temperatures in water, saline solution, or 
moist loam, but more satisfactory results are obtained when they are kept in 
saline solution in an incubator at 30° C. 

8. Eggs are resistant to desiccation for at least seven days, as they resume 
development when saline is added. 

9. Both fertilized and segmenting eggs (two-celled stage) are resistant to 
continuous freezing at 11° to 18° F. for 15 hours, but neither can endure 22 
hours of such freezing. 

10. Preliminary experiments indicate that unsegmented fertile eggs fail 
to develop in the digestive tracts of chickens, while eggs containing curved 
motile embryos hatch in the small intestine and are half grown in a month. 



Kansas Rhynchophora in the Collection of the Kansas State 
Agricultural College. 

Wm. P. Hayes.* 

The following list includes the species of Rhynchophora in the collection of 
the Kansas State Agricultural College. Many of the determinations were 
made by earlier workers in the College, among them being Popenoe, Dean, 
Marlatt, Norton and others. All determinations have been verified by the 
writer, who during the last four years has made a general study of the Rhyn- 
chophora available in this collection. Blatchley and Leng's arrangement of 
genera has been followed. This was deemed advisable, as the forthcoming 
check list of Coleoptera by Leng (the junior author) will probably follow 
somewhat closely this arrangement. The list includes 80 genera, represented 
by 169 species, among which are included 26 species, one variety and one 
color race not recorded in the lists of Kansas Coleoptera by Popenoe, Snow 
and Knaus. These are marked with an asterisk (*). 

BRENTHID.E. 

Eupsalis Lee. 

minuta Drury. Riley county. 

ANTHRIBID.E. 

Eurymycter Lee. 

jasciatus Oliv. "Kan." 

Allandrus Lee. 

bijasciatus Lee. Topeka, July. 
Anthribus Geoff. 

cornutvs Say. Riley county, May, September, October. 

* Contribution No. 44, from the Entomological Laboratory, Kansas State Agricultural 
College. 
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Brachytarsus Sch. 

alternatus Say. Riley county, March, May, June, July, September, "on 
Grindelia, Aster and Solidago" ; Phillips county; Trego county; St. 
George, June. 

*plumbeus Lee. Riley county, June. 
variegatus Say. Riley county, May, June, July, August; Topeka, August. 

CURCULIONID^. 

EHYNCHITIN^E. 

Eugnamptus Sch. 

angustatus Hbst. Riley county, May, June. 
collaris Fab. Riley county, May, June. 
*collaris var. nigripes Mels. Riley county, May, June. 
Rhynchites Hbst. 

bicolor Fab. (Common.) Riley county, May, June, July, Sandhills on 
wild roses; Russell; Topeka; Gove county, July. 
*bicolor, race alpha Lee. Topeka. 

mnevs Boh. Riley county, July, August; Topeka, July; Russell county; 
Seward county; Trego county; Cowley county, June; Garden City, 
July. 
*mexicanus Gyll. Topeka, July. 

ATTELABINiB. 

Attelabus Linn. 

analis 111. Riley county, May, June, July. 
nigripes Lee. Riley county, June, July, August. 
rhois Boh. Leavenworth county. 

PTEROCOLIN^S. 

Pterocolus Sch. 

ovatus Fab. Riley county, May, June; Topeka, July. 

APIONIN^E. 

Apion Hbst. 

modestum Smith. Topeka; Riley county. 

spp. Riley county. 

otiorhynchin^e. 
Graphorhinus Sch. 

vadosus Say. Riley county, April, May, June; Cowley county. 

Epiccerus Sch. 

imbricatus Say. (Common.) Riley county, June, July; Russell county, 
June; Cloud county, July; Mitchell county, August; Topeka;. St. 
George, June, July, marsh and swamp land; Conway Springs, Sep- 
tember; Leavenworth, June; Winfield, May, in cornfield; Belleplaine, 
June, injuring young apple trees ; western Kansas. 

Ophryastes Sch. 

vittatus Say. Wallace, July; Meade county, May; Gove county, May; 

Sharon Springs, October; Ford county, August; Kiowa county, May; 

Seward county, July; Hamilton county, July; western Kansas. 
tuberosus Lee. Grainfield, September; Hurlbart, October; Hamilton 

county, August; western Kansas. 
sp. Logan county, October; Comanche county, July. 



Kansas Rhynchophora. 207 

Anametis Horn. 

granulatus Say (grisea Horn). Topeka. 
Peritaxia Horn. 

hispida Horn. Barber county, July; western Kansas; Manhattan, April. 

Tanymecus Sch. 

confertus Gyll. (Common.) Riley county, May, June, July, under bark 
of apple tree; Topeka; Winfield, April; St. George, June; Mankato, 
June. 

Pantomorus Sch. (Aramigus Horn). 

tesselatus Say. Topeka, July; Trego county; Riley county, June, July, 
August; St. John, July; Delphos, July; Russell county, June; Seward 
county, June; St. George, June, July, September; Osborne county, 
June ; Winfield, June ; Comanche county, July ; Clark county, June. 

elegans Horn. Topeka; Riley county, June, August; Meade county, 
June; Winfield, June. 

obscura Horn. Clark county, June; western Kansas. 

Candida Horn. Wallace county, July. 
Aphrastus Sch. 

tmniatus Gyll. Riley county, July. 

Polydrusus Germ. 

americanus Gyll. (Cyphomimus dorsatis Horn). Riley county, April, 
June; Topeka. 

curculionin^e. 
Sitona Sch. 

*hispidula Fab. Riley county. 

lineellus Gyll. Riley county, May, June, July, August; Wichita, July. 
Hyper a Germ. 

punctata, Fab. Leavenworth county, June; Independence, May; Man- 
hattan, June. 

Phytonomus Sch. 

eximius Lee. Riley county, April. 

comptus Say. Topeka; Benedict, April; Winfield, April; Manhattan, 
May. 

Listronotus Jek. 

caudatus Say. Riley county, June; Topeka. 

latiusculus Boh. Topeka. 
Hyperodes Jekel (Macrops). 

solutus Boh. Topeka; Riley county, June. 

Dorytomus Steph. 

mucidus Say. Riley county, February, March, April, May, June, Sep- 
tember; Elwood, March. 
squamosus Lee. Riley county, May. 

Desmoris Lee. 

scapalis Lee. Winfield, August; western Kansas. 

ccmstrictus Say. Riley county, July, August, September; Wichita, April; 

Topeka, August, September; Cloud county, September; Delphos, 

July; Winfield, August. 
julvus Lee. Topeka, August; Riley county, July, August, September, on 

Helianthus; Delphos, July; Logan county, August. 
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Smicronyx Sch. 

*nebulosus Dietz. Topeka. 

Endalus Lap. 

limatulus Gy 11. Riley county, May, June; Wallace county, September; 
western Kansas. 

Thysanocnemis Lee. 

jraxini Lee. Riley county, May, August. 

helvolus Lee. Riley county, August; Topeka, August. 
Otidocephalus Chev. 

ckevrolatti Horn. Riley county, May, July: 
Magdalis Germ. 

armicollis Say. Riley county, May, December. 
*salicis Horn. Riley county, July. 
Balaninus Germ. 

*baculi Chittn. Riley county, September; Norton, August, September. 

nasicus Say. Riley county, June, September, August. 

quercus Horn. Riley county, June, August, September. 

sp. Riley county, May, August, September; Winfield, September. 
Orchestes 111. 

niger Horn. Riley county, April, May, June. 

ephippiatus Say. Riley county, May; Topeka. 

Elleschus Steph. 

ephippiatus Say. Topeka; Riley county, May, June. 
Macrorhoptus Lee. 

estriatus Lee. Winfield, May. 
Tachypterus Dietz. 

quadrigibbus Say. Riley county, April, May; Topeka, May; Wathena, 
May. 

Anthonomopsis Dietz. 

mixtus Lee. Riley county, May, bred from plum. 
Anthonomus Germ. 

Scutellaria Lee. (Coccotorus scutelluris Lee). Riley county, March, April, 

May, June; Russell county; Meade county, May. 
]ulvus Lee. Wallace, July; western Kansas; Winfield, July. 
signatus Say. Riley county, April, June; Topeka. 
nigrinus Boh. Riley county, August. 
albopilosus Dietz. Seward county, June; Ellsworth county, July; Logan 

county, August; Topeka, August; Riley county, July; west Kansas; 

Trego county. 
sycophanta Walsh. Topeka. 
squamosus Leo. Riley count}', August, September, .. on Grindelia; Logan 

county, August. 
sp. Riley county, August. 

Pseudoanthonomus Dietz. 

*cratcegi Walsh. Riley county, September. 

Gymnetron Sch. 

tetrum Fab. Riley county, May, June, July, September; Winfield, May. 
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Lixus Fab. 

Hexanus Lee. Comanche county, July; Topeka, Popenoe; Riley county, 

July, August; Norton; Dodge City, June. 
punctinasus Lee. Riley county, May; Seward county, July; Wichita, 
April, on dandelion. 

terminalis Lee. Riley county, April, June; Norton; Jewell county, June; 
Rago, June*. 

mucidus Lee. Riley county, April, May, June; McFarland, June; Os- 
borne, September; Winfield, April. 

concavus Say. Riley county, April, May. 

musculus Say. Riley county, May, June, July, August; Comanche 
county, July. 

macer Lee. Riley county, July, August. 

Centrocleonus Lee. 

*angularis Lee. Riley county, sandhills, June: 

Cleonopsis Lee. 

pulvereus Lee. Riley county, June, August, September. 

Cleonus Sch. 

trivittatus Say. Western Kansas. 
carinicollis Lee. Riley county, July; St. John, July. 
*sparsus Lee. Wallace, July; Clark county, June. 
sp. Seward county, July. 

Boris Germ. 

strenua Lee. Riley county, July, August; Topeka. 

transversa Say. Riley county, June. 
*subamea Lee. Riley county, June, August; Wallace, July. 

confinis Lee. Topeka, October. 

wrea Boh. Riley county; Salina. 
*sparsa Lee. Riley county, August. 

pruinosa Lee. Clark county, June; Seward county, June, July. 

Onychobaris Lee. 

subtonsa Lee. Riley county, May, June; Topeka, May. 
pectorosa Lee. Topeka; Riley county, May. 

Madarellus Casey. 

undulatus Say. Riley county, May. 

Aulobaris Lee. 

*ibis Lee. Riley county, June. 

naso Lee. Riley county, June, August, September, on Solidago ; Topeka. 
*pusiUa Lee. Riley county, August, September, on Solidago. 

Ampeloglypter Lee. 

longipennis Casey. Riley county. 

Pseudobaris Lee. 

farcta Lee. (Common.) Riley county, June, August, September, on 
Salvia, Solidago and smartweed; Winfield, September; Topeka, July. 
*nigrina Say. Riley county, May, September, October ; Winfield, June, on 
primrose blossom. 
angustula Lee. Riley county, June; Topeka. 
sp. Riley county, August. 

14— Sci. Acad. — 1601 
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Trichobaris Lee. 

trinotata Say. Riley county; Wichita, August. 
Orthoris Lee. 

crotchii Lee. Western Kansas. 
Rhoptobaris Lee. 

canescens Lee. Wallace, July; Riley county, June. 
Centrinus Sch. 

penicellus Hbst. Riley county, July. 

perscillus Gyll. Russell, June; Comanche county, July. 

picumnus Hbst. Riley county, June, July, August, September, on Poly- 
gonum and Solidago; Winfield, September. 

Odontocorynus Sch. 

scutellum-album Say. Riley county, May, June, July. 

Zaglyptus Lee. 

*striatus Lee. Riley county, May. 

Gelus Casey (Piazurus Sch.). 

oculatus Say. Riley county, April, June, August, September; Topeka. 

Cylindrocopturus Heller. 

operculatus Say. Riley county, June, July. 

nanulus Lee. Riley county, June, July. 

quercus Say. Riley county, June, July, August; Wallace, July. 

spp. Russell county, June; Riley county, June. 

tAcanthoscelis Dietz. 

acephalus Say. Riley county, June, August; Topeka. 

C eutorhynchus Germ. 

rapes Gyll. Riley county, April, May, June, September, on Polygonum; 

Salina; Atchison, May. 
*cyanipennis Germ. Riley county, May. 

sulcipennis Lee. Riley county, May, June, July, August, September, on 
Solidago, October; St. George, May. 

Pelenomus Thom. 

*8quamosus Lee. Riley county, August. 

Rhinoncus Sch. 

pericarpius Linn. Riley county, June, July, August; St. George, June. 
pyrrhopus Lee. (Common.) Riley county, May, June, July, September, 
on Polygonum ; Winfield, May, June; St. George, May. 

Conotrachelus Sch. 

nenuphar Hbst. Riley county, April, May, June, July; Topeka, August. 

retentus Say. Riley county, June. 

affinis Boh. Riley county, June. 

seniculus Lee. Riley county, June, July. 

nivosus Lee. Riley county, April, June, September. 
*arizonicus Schfr. Riley county, April, May. 

adspersus Lee. Topeka ; Riley county, July, August, September. 
*naso Lee. Riley county, September. 

cribricollis Say. Riley county, May, June; Topeka. 

anaglypticus Say. Riley county, June, July, in honey locust pods; Rooks 
county, August; Winfield, May. 
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leucophwtus Fahr. Riley county, June, July, August, September; Seward 

county, July; Winfield, July; Kiowa, May; Wallace, July; Topeka. 
erinaceus Lee. Topeka. 
Rhyssematus Chev. 

grandicollis Casey. Riley county, June. 

lineaticollis Say. Riley county, June, July; St. George, July; Topeka; 

Ford county, August; Winfield, May in cornfield, June. 
osqualis Horn. Riley county, May, June; Clark county, July. 
*annectens Casey. Winfield, June, at base of wheat plant. 
palmicollis Say. Ford county, August. 
Chalcodermus Sch. 

mneus Boh. Riley county, June. 
*incequicollis Horn. "Kan." 
collaris Horn. Riley county, August, October. 
Tyloderma Say. 

joveolata Say. Riley county, June, July, August; Topeka, July. 
cerea Say. Riley county; Topeka. 
Cryptorhynchus 111. 

bisignatus Say. Riley county, July. 
Gerstmckeria Champ. (Acalles Sch.). 

porosa Lee. Wallace county, June; Meade county, May; Dodge City, 
June, October. 

Thecosternus Say. 

humeralis Lee. (Common.) Riley county, March, April, June, July, 
August, October; Trego county, November; Wallace county, July; 
Fort Hays, September; Dodge City, October; Leavenworth county, 
June; Ellsworth, August; western Kansas. 

Dryophthorus Sch. 

americanus Bedel (corticalis Say). Topeka. 
Cossonus Clairv. 

corticola Say. Riley county, June, July; Topeka; western Kansas. 
Tomolips Woll. (Woliastonia Horn). 

quercicola Boh. "Kansas"; Manhattan, burrows in decaying cottonwood. 

CALANDRIN.*. 

Rhodobcenus Lee. 

tredecempunctatus 111. (Common on sunflower.) Riley county, May, 
June, July, August; Clark county, June; Republic county, July; 
Canton, September; Topeka, July; Wallace county, July; Ellis 
county, July; Cloud county, July. 

Sphenophorus Sch. 

vomerinus Lee. Mitchell county, August; western Kansas; Wallace 
county, July. 

ochreus Lee. Lincoln; Riley county, June; western Kansas; Altoona, 
June; Atchison, June, "feeding on wheat fields." 

pertinax Oliv. Western Kansas. 

robustus Horn. Western Kansas. 
*striatipennis Chittn. Western Kansas. 

maidis Chittn. Wichita, injuring corn, July; Winfield, February, April, 
May, June, July, August, September; Dexter, July, November; Ar- 
kansas City, May, June, July. 
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melanocephalus Fab. Riley county, June. 

venalus Say. Riley county; St. George, June. 

parvulus Gyll. Riley county, April, May, June; Johnson county, "May, 
working on corn." 

destructor Chittn. Manhattan, June. 

zece Walsh. Gardner, "working on corn." 

callosus Oliv. Manhattan, July; St. George, July. 

cultellatus Horn. Riley county, June, July, August, September; Rooks 
county, August. 

compressirostris Say. Wallace county, July. 
*minimus Hart. Riley county, March, May. 

germari Horn. Kiowa county, May; Manhattan, July. 
Calandra Clairov. 

oryzm Linn. Riley county, February, August; Johnson county, Novem- 
ber; Topeka; Winfield, August, on sunflower. 

granaria Linn. Riley county, April, June; Hoxie, August. 

SCOLYTID^E. 

SCOLYTIN^B. 

Scolytus Geoff. 

quadrupinosus Say. Topeka, June, July; Riley county, August, in bit- 

ternut. 
muticus Say. Riley county, May in hackberry, June in hackberry. 
rugulosus Ratz. Cherokee, September; Wilder, August in apple. 

ipinje. 
Xylocleptes Ferran. 

*cucubit(B Lee. Ashland, June. 
Xyleborus Eich. 

xylographus Say. Topeka. 
Phloeosinus Chap. 

dentatus Say. Salina, March, mines in red cedar. 
Hylesinus Fab. 

aculeatus Say. Riley county, April, June, under bark in green ash. 



Helium as a Balloon Gas. 

Hamilton P. Cady. 

Helium being an absolutely inert gas chemically, and yet much lighter than 
air, is obviously an ideal balloon gas, provided it can be obtained in sufficient 
quantities at a reasonable figure and if it will stay in a balloon. 

Helium is twice as dense as hydrogen, and hence has. less lifting power, but 
not as much less as this ratio would indicate. One gram of hydrogen displaces 
1459 grams of air, and therefore will lift itself and 13.39 other grams, while 2 
grams of helium will lift 12.39 grams in addition to itself; so the flotation of 
helium is 92% per cent of that of hydrogen. 

The question of the ability of balloon fabric to retain helium was one which 
gave much concern. Hydrogen escapes at a fairly rapid rate, and since helium 
is able to diffuse through hot quartz glass much faster than hydrogen, it would 
not be impossible for it to pass through balloon fabric as fast or faster than 



